Preliminary Amendment filed May 20, 2005 
(§371 International Application PCT/JP2002/012127) 



REMARKS 



The above amendment is submitted to place the claims in substantially the same condition as 
to the claims which have been amended imder Article 34 in the intemational application and to remove 
improper multiple dependency in the claims. An English translation of the annexes of the PCX 
intemational preliminary examination report is enclosed. Early and favorable action is awaited. 

In the event that any fees are due in connection with this paper, please charge our Dq)Osit 
Account No. 01-2340 

Respectfully submitted, 

ARMSTRONG, KRATZ, Ql 

JS0Nf<rpH(00KSrt4 



JAM/rk 

Atty. Docket No. 050318 
Suite 1000 
1725 K Street, N.W. 
Washington, D.C. 20006 
(202) 659-2930 



Attachments: Marked-up Specification 
Substitute Specification 




23850 

PATENT TRADEMARK OFFICE 



Q:\FIX)ATERSVIAMIE\05\050318\Preliminaiy Amendment, 05-19-05 



5 



_ ^ 10/53 562 
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[MARKED UP VERSION] TITLE OF THE INVENTION 

Light Source Device for Display 
BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relates to a light source device 
for display which rapidly turns on a small number of LEDs to 
present an image to an observer in a wide range of viewing 
angle even if the observer moves sideways or the image is 
looked at by two or more observers from multiple visual 
points. More particularly, the invention relates to a light 
source device for display that has an image display means for 
creating an image using transmitted light. 

DESCRIPTION OF THE PRIOR ART 

An example of conventional display that forms a planar 
or two-dimensional image is shown in Fig. 4. In this display, 
light from a light source 65 constructed, for example, of a 
fluorescent lamp is collimatcd into parallel rayo of light by 
a Frconol lono 6 3 and projected onto a liquid crystal device 
62 by a diffusing lens 63 and arranged for image forming. 
Displays in such arrangement have been known. 

In this prior art, however, since a viewable range is 
limited, if the position of an observer is shifted sideways 
and up and down even slightly, he or she cannot see an image. 
A possible method to deal with solve this problem may involve 
a method to expand the viewable range with the diffuser and 
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so forth after having raised the number of the light source 
for increasing the luminance, but the method contributes to 
enlarge the display and increase the power consumption, and 
prevents from applying to a portable device. Further, a 
possible measure to deal with the above problem is a method 
of measuring the position of a viewer and mechanically moving 
the light oourcco 65a, — 65b (ao indicated by an arrow A in Fig, 
4^ light source 65 according to the viewer's movement. This 
method [is] has, however, not practical difficulties because 
of its slow response speed_j_ [and] because a mechanically 
driving device easily wears out and lacks a sufficient 
dur ab i 1 i t y, because the display becomes larger, and so forth . 

The present invention has been accomplished under these 
circumstances. A primary object of this invention is to 
provide a light oourcc device for dioplay which hao high 
precision and durability and can prcocnt a clear image to an 
observer irrcopcctivc of a pooitional movement of the 
obocrvor without uaing a mechanical conotruction. — In thio 
invention, a control to move the poaition of an illuminating 
point on a light oourcG io rof erred to as a turn on control. 

A ocGond object of thio invention io to provide a light 
source device for display which can turn a light source on 
and off at a speed high enough to allow the light source to 
be turned off during synchronization signal and blanking 
periods to eliminate unwanted afterimages and interferences 
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and reduce power consumptions. In this invention, a control 
for turning off the light source during the synchronization 
signal and blanking periods is referred to as a turn-off 
control . 

A second object of this invention is to provide a light 
source device for display which has high precision and 
durability and can present a clear image to an observer 
irrespective of a positional movement of the observer without 
using a mechanical construction. In this invention, a 
control to move the position of an illuminating point on a 
light source is referred to as a turn-on control. 

A third object of this invention is to provide a light 
source device for display which, with a limited number of 
LEDs as a light source, can form a wide viewing angle image 
on a two dimensional display. In this case, by using a known 
tracking device, such as an ultrasonic tracking device, 
infrared tracking device or image tracking device, it is 
possible to create a bright, clear, planar image even if eyes 
of an observer move or the display is viewed by two or more 
observers . 

SUMMARY OF THE INVENTION 
The present invention solves the aforementioned 

problems by the following means. 

A first aspect of the present invention provides a 

light source device for display having an image display means. 
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wherein the image display means foms an image using 
transmitted light, the light source device comprising: [an] a 
LED array having a plurality of white LEDs or RGB LEDs 
arranged in array and an LED control mcana for performing 
a turn on control on tho white LEDo or RGB LEDo in the LED 
array the white LEDs or RGB LEDs being arranged so as to 
synchronize with an image signal to have a turn-on and turn- 
off controlled at high speed . 

With this invention, oincc the light oourcc uoco white 
LEDa or RGB LEDo that have a omall power conaumption and a 
faot on off owitching opcod, the control of tho LED control 
mcano makco it poaaiblc to turn on any of the LEDo of the 
light oourco and reduce the power conaumption. 

A second aspect of the present invention provides a 
light source device for display according to the first aspect, 
wherein a convex lens or a Fresnel lens is arranged between 
the light source according to the first aspect and a liquid 
crystal display; and the LEDs on the LED array are arranged 
in a linear configuration, an arc configuration, a cross 
configuration, a radial configuration, a circular or 
polygonal configuration made up of a plurality of similar 
shapes, or in a spiral configuration. 

With this invention, — it io poooiblo to oolcct 
appropriate poaitiono of illuminating LEDo that match an 
image to be prcocntcd to an obocrvcr. — In thio invention, — the 



- 4 - 



LBDq on the LED array may be arranged in a otraight line or 
in any other configuration aa a whole ao long ao they arc 
arranged in a row. — Further, the LEDo may alao be arranged in 
multiple rowo ao required. 

A third aspect of the present invention provides a 
light source device for display based on the technology of 
the light source device for display according to the first or 
second aspect, wherein the appropriate LEDs on the LED array 
are turned on and scanned acroao the LED array at high speed 
in vertical and horizontal directions. 

With thio invention, — an image with a wide viewing angle 
can be produced by a limited number of LEDo ao a light oourco 
in a two dimenaional or planar image dioplay. — Thuo, — in omall 
diaplayo uoed on cell phoneo and portable game machineo which 
have a limited number of LEDo ao a light oource and in which 
an obocrvcr'o viewing pooition relative to the dioplay caoily 
ohif to, — thio invention can preoent a clear image to an 
oboerver wherever the oboervcr io pooitioncd with rcopect to 
the dioplay, without having to detect the pooition of the 
oboerver. — Thio eliminatco a trouble, — experienced with 
conventional liquid cryotal dioplayo, that an image on the 
dioplay io difficult to oee from a olant direction. 

A fourth aspect of the present invention provides a 
light source device for display based on the technology of 
the light source device for display according to the second 
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or third aspect, wherein the display has a position 
identifying means which measures a position of an observer 
relative to the display and outputs a corresponding position 
signal, and the LED control a means for controlling a LED 
turn -on performs a turn-on control on the white LEDs or RGB 
LEDs based on the position information so as to keep an image 
viewable by the observer. 

With thio invention, — it io poaoiblc to move the 
illuminating LEDo to a poaition on the display that boot 
matchco the obocrvGr'o poaition, thus rcaliging a wide 
viewing angle, — Since thio proceoo requireo no mechanical 
actiono, — a high precioion and durability can be obtained. 

A fifth aopect of the preoont invention provides a 
light Dourcc device for dioplay according to the second or 
third aopect, wherein the display hao a controller operated 
by the obocrvcr, — and the LED control mcano pcrformo a turn on 
control on the white LEDo or RGB LEDo based on operation 
information from the controller oo ao to change an image 
viewed by the obocrvcr. 

With thio invention, — the obocrvcr can operate the 
controller to rapidly move an illuminating point on the LED 
array to a deoircd pooition. — During thio proceoo no 
mechanical actiono are carried out and thuo a high precioion 
and durability can be realized. 

A sixth aspect of the present invention provides a 
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light source device for display based on the technology of 
the light source device for display according to the second 
or third aspect, wherein the display has a position 
identifying means which counts the number of observers, 
measures positions of the observers relative to the display 
and outputs corresponding position signals, and the LED 
control means for controlling a LED turn- on performs a turn- 
on control on the white LEDs or RGB LEDs based on the 
position information so as to keep images viewable by the 
observers . 

With thio invention, — appropriate, — clear imagca can bo 
proQcntcd to the QoaoGiatQd obocrvQra lying at different 
pooitiono . 

A seventh aspect of the present invention provides a 
light source device for display according to any one of the 
first to sixth aspects, [that] wherein the display is used on 
displays of television sets, game machines, personal 
computers, cell phones or mobile terminals. 

Thia invention providco oboorvoro with a wide viewing 
angle when the oboorvcro oqq imagco on large dioplayo of 
tcleviaion octa, — game machinoQ and porQonal computera and 
alao on omall displaya of cell phonca and mobile tcrminalo 
that arc uocd in cnvironmcnta in which oight linco of the 
obocrvcra can oaaily ohift relative to the dioplay. — 
Particularly in those omall dioplayo, — such ao uocd on cell 
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phonco and portable game machinco, that uao a limited number 
of LEDo ao a light oource and in which the viewing poaition 
of the oboorvor can eaoily ohift relative to the dioplay, — aa- 
imago can clearly be ocon by the obacrvcr wherever he or ohc 
io poaitioned with reapect to the dioplay becauoe it ia not 
neceaoary to detect the oboerver'a pooition by uaing a 
pooition identifying meano or the like. — Furthermore, thio 
invention can aignif icantly simplify the control. — It io aloo 
poQoible to uoe the pooition identifying meano. — In that caoc, 
the ocan control io obviated. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 illustrates a display that uses a light source 
device for display according to a first embodiment of the 
invention. 

Fig. 2 illustrates a display that uses a light source 
device for display according to a second embodiment of the 
invention. 

Fig. 3 illustrates a display that uses a light source 
device for display according to a third embodiment of the 
invention. 

Fig. 4 illustrates an example of a conventional display. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Now, embodiments of the present invention will be 
described by referring to the accompanying drawings . 

Fig. 1 to Fig. 3 show embodiments of this invention, 
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Fig. 1 representing a first embodiment of the invention, Fig. 
2 a second embodiment and Fig. 3 a third embodiment. 

In the following description it is assumed that a 
display used is a two-dimensional display. When a light 
source is used on the two-dimensional display, a light 
transmission type liquid crystal display panel may be used as 
an image display means . 

(First Embodiment) 

In this embodiment a light source device 10 for display 
is used on a two-dimensional display. As shown in Fig. 1, 
the light source device 10 includes an LED array 11 having a 
plurality of white LEDs 1 arranged in a plurality of 
horizontal, parallel rows, an image display means 12, and a 
Fresnel lens 14 acting as a convex lens. The image display 
means 12 may use a transmission type liquid crystal panel. 
Instead of the Fresnel lens, other convex lenses may be used. 

The LED array 11 is turned on or off by an LED control 
means 13 . 

In this embodiment, the LED control means 13 quickly 
turns on and scans an illuminating region llA of the white 
LEDs 1 in the LED array 11 to the left and right. In Fig. 1, 
lit LEDs are represented by black dots and unlit LEDs by 
blank dots ''o" (this representation also applies in the 
following description) . Positions of an observer 70 are 
denoted by 70 and 71. 
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By moving bands llA, IIB of illuminating LEDs 1 in the 
LED array 11 in the direction of arrow B, the light source 
device, which uses a limited light source or a small number 
of LEDs in combination with the Fresnel lens 14, can produce 
an image with a wide viewing angle. Further, by performing 
the turn-off control that turns off the white LEDs 1 during 
the synchronization signal and blanking periods of the image 
display means 12, not only can unwanted afterimages and 
interferences be eliminated but the power consumption can 
also be reduced. 

(Second Embodiment) 

In this embodiment, a light source device for display 
includes an LED array 31, an image display means 32, an LED 
control means 33, and a position identifying means 34 for 
measuring the position of an observer 70. The position 
identifying means 34 measures a displacement dl of an 
observer from an optical axis 0 of the light source device 
and a distance d2 of the observer from the image display 
means 32 and issues a measurement signal. In this embodiment, 
the position identifying means 34 may be of an ultrasonic 
type, infrared type or any other desired type. 

The LED control means 33 performs control to turn on an 
illuminating region 35, 36 of white LEDs 1 in the LED array 
31 to rapidly move an illuminating point on the LED array 31 
(indicated by an arrow D) to a position corresponding to a 
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movement of the observer 70 (indicated by an arrow d) , thus 
presenting a clear image to the observer at all times. 

The fact that the control of the light source device 30 
does not entail mechanical actions can not only ensure high 
speed, high precision and high durability but also simplify 
the construction of, for example, a servo control mechanism. 

The position identifying means 34 identifies the number 
of viewers and measures their positions relative to the 
display, and then outputs corresponding position signals. 
Performing the turn-on control on the LED array 31 by the LED 
control means 33 can present appropriate planar images to two 
or more observers 70 and 71 lying at different positions. 

(Third Embodiment) 

A light source device 40 for display in this embodiment 
uses a manual controller 44 in place of the position 
identifying means of the second embodiment. In this third 
embodiment, the controller 44, when operated by an observer 
70, can cause the light source device to quickly move the 
illuminating region to a desired position, thus presenting an 
adequate planar image to the observer. This embodiment can 
simplify a control system and, since no mechanical actions 
are performed, can provide a high precision and a high 
durability. 

The light source device according to this invention, 
though not limited to any particular use, may be used on 
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displays of television sets, game machines, personal 
computers, cell phones and mobile terminals. 

Although the LED array 11 in this embodiment is made up 
of white LEDs, each of the LEDs in the LED array may be 
formed by combining three primary color LEDs, or RGB LEDs, so 
that the RGB LEDs as a whole produce white light. 

It should be noted that the light source device for 
display according to this invention is not limited in 
construction to the embodiments described above and that a 
variety of modifications may be made without departing from 
the spirit of the invention. For example, the LEDs on the 
LED array may be arranged in a cross configuration, a radial 
configuration, a circular or polygonal configuration 
consisting of a plurality of similar shapes, or in a spiral 
configuration. Further, the LED array may be arranged in an 
arc geometry in which a distance from the viewing point of 
the observer to any point on the LED array is constant . 

INDUSTRIAL APPLICABILITY 

As described above, the light source device for display 
according to the present invention has the following 
advantages . 

According to a first aspect of this invention, since 
white LEDo with a omall power conoumption and a faot on off 
switching opcod a power consumption is small and white LEDs 
or RGB LEDs whose on-off switching speed is fast are used as 
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a light source, any dcaircd point on the light oourcc can be 
illuminated by the control of the LED control moana and the 
power consumption of the light source device can be further 
reduced , and since the light source is controlled 
synchronized with the image signal and is turned off during 
synchronization signal and blanking periods, unwanted 
afterimages and interferences can be eliminated . 

According to a second aspect of this invention, oincc 
the LEDq arc arranged in a linear configuration, an arc 
configuration, a crooo configuration, a radial configuration, 
a circular or polygonal configuration made up of a plurality 
of oimilar ohapoo, — or in a opiral configuration, — thoac LEDa 
at appropriate pooitiono on the light oourcc that boot match 
a target image to be dioplayed can be aelectcd it is possible 
to select a LED arrangement that matches a position of an 
object to be presented to an observer. In this manner, 
according to the invention, a plurality of LEDs may be 
arranged in a straight line or in any other configuration as 
a whole as long as they are arranged in a row. Further, the 
LEDs may also be arranged in multiple rows in accordance with 
the intended use . 

According to a third aspect of this invention, an image 
with a wide viewing angle can be formed with a limited number 
of LEDo ao a light oourcc in a two dimensional display a 
reduction of power consumption can be promoted by using a 
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part of display which scans at high speed in vertical and 
horizontal directions to expand the viewing angle. Thus, in 
small displays used on cell phones and portable game machines 
which have a limited number of LEDs as a light source and in 
which an observer's viewing position relative to the display 
easily shifts, this invention can present a clear image to an 
observer wherever the observer is positioned with respect to 
the display, without having to detect the position of the 
observer. This eliminates a trouble, experienced with 
conventional liquid crystal displays, that an image on the 
display is difficult to see from a slant direction . 

According to a fourth aspect of this invention, the 
dioplay hao a pooition identifying mcano which mQaouroQ a 
pooition of an obocrvcr relative to the display and outputo a 
corresponding position signal, and the LED control mcano 
porforma a turn on control on the white LEDo or RGB LEDs 
baaed on the position information so ao to keep an image 
viewable by the obooirvor, — This allows the illuminating LEDs 
to be quickly moved to a pooition on the dioplay that boat 
matchoa the pooition of the obocrvcr, — thuo realizing a wide 
viewing angle. — Since thio proccoo roquirco no mechanical 
actiono, a high procioion and durability can be obtained it 
is possible to quickly move the illuminating LEDs to a 
position on the display that best matches the observer's 
position, thus realizing a wide viewing angle. In this 
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invention, since this movement is not performed mechanically, 
but by a LED turn-on control, no mechanical abrasion, an 
excellent durability, a high speed and a high precision can 
be obtained . 

According to a fifth aopcct of thio invention, — the 
dioplay hao a controller operated by the obocrvcr and the LED 
control mcana pcrforma a turn on control on the white LEDa or 
RGB LEDo baaed on operation information from the controller 
CO aa to change an image viewed by the obocrvcr. — With thia 
arrangement the obacrver can move an illuminating point on 
the LED array to a dcoircd pocition by operating the 
controller. — Since thio proceoo pcrforma no mechanical 
actiono, a high precioion and durability can be obtained. 

According to a sixth aspect of this invention, the 
dioplay hao a pooition identifying meano which counto the 
number of oboervero, meaoureo pooitiono of the oboervero 
relative to the dioplay and outputo corrcoponding pooition 
oignalo, and the LED control meano performo a turn on control 
on the white LEDo baaed on the pooition information oo ao to 
keep imageo viewable by the oboervero. — With thio arrangement, 
appropriate imageo can be preoented to the aooociated 
oboervero lying at different pooitiono a reduction of power 
consumption is promoted and appropriate, clear images can be 
presented to the associated observers lying at different 
positions as well . 
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According to a seventh aspect of this invention, with a 
reduction of power consumption promoted, a wide viewing angle 
can be realized when observers see images on large displays 
of television sets, game machines and personal computers and 
also on small displays of cell phones and mobile terminals 
which can easily move relative to sight lines of the 
observers. Even in In those small displays, such as used on 
cell phones and portable game machines, that use a limited 
number of LEDs as a light source and in which the viewing 
position of the observer can easily shift relative to the 
display, a clear image can be presented to an observer 
without detecting the position of the observer with a 
position detection means wherever he or she is positioned 
with respect to the display. Further, because the position 
detection is obviated, the control can be simplified 
significantly and the power consumption reduced. 
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